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Ttie  history  of  anthrax. 

Anthrax  has  been  k  Mt\  since  antiquity  as  a  devastating  disease  of 
animals  which  Is  transnu..f<i.xble  to  man.  Perhaps  we  find  the  oldest 
indication  of  this  malady  In  2  Hoses  IX,  3  (1250  B.C.),  where  God  sends 
c.  dreadful  pestilence  over  the  cattle  in  the  field,  over  horses,  asses, 
camels,  oxen  and  sheep  as  one  of  Pharaoh's  seven  scourges. 

Epizootics  were  considered  a  form  of  divine  punishment  In  those 
days  (1);  sacrifices  and  prayers  were  offered  In  an  attempt  to  escape 
them.  It  is  Interesting  to  note  that  the  Jews  had  recognized  the  trans- 
mlssiblllty  of  c<,;rtaln  diseases,  whereas  Hippocrates  (430  B.C.)  makes  no 
reference  to  tlie  dangers  of  contagion.  He  originated  the  concept  of 
"pathological  constitutions,"  according  to  which  epizootics  and  epi¬ 
demics  were  caused  by  cosmo-tellurlc  Influences  (comets,  earthquakes, 
floods)  poisoned  by  miasmata  (chend co-dynamic  powers,  atmospheric 
toxins):  Hippocr^itfis  also  attributes  great  significance  to  atmospheric 
changes  due  to  the  season  and  climate.  The  whole  of  Greek,  Roman  and 
arable  medicine  acknowledges  this  doctrine;  other  concepts  approaching 
the  doctrine  of  contact  transmission  did  not  make  an  appearance  before 
the  Middle  Ages. 

Dissemination  of  variola,  rabies,  typhus  and  plague,  as  well  as 
the  influx  of  syphilis  in  the  16th  century,  brought  new  realizations 
which  were  systematized  by  Girolamo  Fracastaro  (died  1553) •  He 
postulated  vectors  of  disease,  seminaria  prims.  In  his  opinion  con¬ 
tagion  is  transmitted  by  direct  contact,  by  clothes,  furniture,  etc. 

In  his  words,  these  items  are  the  "tinder  and  flint"  of  epidemic 
flareups.  He  also  observed  that  recovery  from  measles  protects 
against  reinfection. 
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However,  tJiese  modem-ajunding  Uieories  were  eoon  lost  and  did  not 
becoffla  subjects  of  discussion  before  the  advent  of  Pasteur.  Wh«i 
nntonius  Leeuwenhoek  of  Delft  tEseovered  countless,  very  SB^ll  orpnisms 
in  pus  obtained  from  his  infected  tooth  under  the  Mcroscope  (he  des¬ 
cribed  the  various  foiuiB  of  bacteria  as  we  know  them  today),  no-one 
sus^ctsd  that  these  jaicruorganlsms  were  the  pithogens  of  nusirous 
dreaded  diseases. 

anthrax  (2)  was  brou^t  to  Oermat^  fron  Italy  via  Francs,  whirs  it 
tois  r^orted  in  the  17th  century  as  lingual  anthrax.  It  iaenti.oaed 

first  in  1712,  when  the  lingual  fora  of  the  disease  ma  seen  near _ 

Augsburg.' “The  mlady  sabsi^uently 'spread  ttirou^out'Oemany  and  in¬ 
flicted  great  losses  chiring  socalled  anthrax  years  at  Uie  sturt  of  the 
19th  century. 

In  order  to  ch.racterlze  scientific  knowledge  in  the  field  of 
anthrax  research  prior  to  the  discovery  of  the  pathogai,  reference  is 
made  to  Haubner's  textbook  (3)(l84d).  He  found  the  characteristics  of 
the  disease  In  its  sudden  onse^,  the  rapid  progression,  the  peculiar 
condition  of  the  blood,  the  gangrenous  destruction  of  certain  organs, 
and  in  the  rapid  putrefaction  and  disintegration  of  the  cadaver.  He 
differentiates  between  the  fbllotdng  forms  of  anthrax: 

a)  anthrax  without  external,  local  affection. 

1)  (ipoplsctlc  anthrax  (apoplexy  or  suffocative  catarrh, 
pulmonary  gangrene).  This  form  occurs  principally  in  sheep,  but  also  in 
cattle. 

2)  Anthracic  fever,  the  usual  fom  of  anthrax  in  cattle  and 

horses. 

b)  Anthrax  wl La  erysipelas,  external,  pngrenous  Inrlasmations 
and  carbuncles. 

1)  Swine  erysipelas  (virulent,  gangrenous  erysipelas),  aside 
from  angina,  the  usual  fom  of  swine  anthrax. 

2)  Swine  angina  (gangrenous  swelling  of  throat,  laryngeal 
gangrene). 

3)  Sheep  erysipelas  (galloping  gangrene,  black  loin). 
Anthrax-like  erysipelas,  especially  on  the  loins. 

4)  Carbuncular  disease  (carbuncular  fever,  systematic 
anthrax).  In  all  aniiatls,  parti ojlarly  in  cattle  and  horses. 

c)  Gangrenous  InflaaBaations.  Sequential  to  injuries,  especially 
In  sheep. 
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d)  Typhous  diseases,  abnoreal  blood,  diseases  of  the  mrvm9 

According  to  Haubner,  the  disease  erupts  either  sui  generis  or  bgr 
infection.  He  attributes  the  fbraer  to  the  effect  of  poorly  figsatible, 
pyrogenic  feeds  such  as  clover,  seeds,  slops,  to  aoldy  and  fungous  fodder, 
siai^aant  and  foul  Mter,  to  sm$^Y  or  oily  groxxi^a  and  to  siltiy  air. 

Such  exciting  factors  as  heaal  congestion  due  to  heavy  work,  sunstroke 
ar»l  cold  rain  were  said  to  trigger  the  aelaial  outbreak  of  anthra;:.  In 
Heubner's  opinion  the  episootie  ^r^de  by  contagion  involving  Moving 
and  fixed  infectious  eubetances  whldi  include  ^e  saanatl^is  ^  ^ck 
^ndsels  on  one  hai^,  and ._yie_  Mood,  feees_4nd_|^rta--of-cadavers,  on  the- — 
other.  This  Infectious  substance  was  said  to  be  contained  in  the  blood 
as  a  yellowish,  gelatinous  fluid,  the  socall^  anthrax  aaterial,  and  t»s 
said  to  be  dangerous  to  all  warsi-blooded  animls  and  Ban.  He  reports 
that  Ihe  infectious  substance  persists  for  a  long  time  and  is  not  readily 
destroyed. 

Heusinger  (4)  defended  the  following  concept  In  1350:  Anthrax  is  a 
malarial  neurosis  in  which  the  malailal  toxin  initially  attacks  the 
gangllonervous  system.  The  principal  effect  is  paralysis  of  the  splenic 
vessels  and  necrosis  of  Uie  spleen.  The  same  vascular  paralysis,  blood 
stasis,  blood  extravasations  and  gangrene  subsequently  affect  the  various 
organs,  a  contagium  is  formed  which  contributes  considerably  to  dis¬ 
semination  and  %dilch  acts  in  the  same  manner  as  the  original  causative 
agent. 

Virchow  (5)  agreed  with  Heusinger  on  che  malarial  nature,  but  he 
blames  a  specific  enzyme  for  the  genesis  of  anthrax. 

A  new  era  in  the  knowledge  of  anthrax  was  opened  by  the  discovery 
of  Pollendor  (6),  who  in  1849  made  a  peculiar  observation  during  blood 
tests  of  anthracic  cattle.  Aside  from  considerable  Increase  in  whit* 
blood  cells ,  he  found  a  countless  number  of  rod-shaped,  extraordinarily 
fine,  apparently  eolid,  straight,  unrandfied  bodies  2.5-5  microns  long 
and  0.3  microns  wide.  They  are  absolutely  motionless  and  resemble 
vibrios  in  shape  and  appearance,  nieir  chemical  behavior  led  PoUender 
to  identify  them  as  plants,  but  he  was  unable  to  establish  their  origin 
and  genesis,  nor  ccHild  he  determine  whether  they  existed  in  living  blood 
or  only  in  postmortal  material.  It  was  not  clear  whether  they  were  a 
product  of  fermentation  or  putrefaction,  whether  they  were  the  infectious 
substance,  its  carrier,  or  were  cot^letely  unrelated  to  the  latter.  On 
the  basis  of  chemical,  factors,  Pollender  categorically  rejected  the 
assumption  that  the  bodies  could  be  pieces  of  decomposed,  primitive 
fibers,  animal  fibers,  or  solid  protein  compounds  as  such. 

In  1857  Brauell  (7),  independently  of  PoUender,  found  the  rod¬ 
shaped  bodies  in  the  blood  of  persons,  sheep  and  horses  that  had 
succumbed  to  anthrax.  Together  wth  the  multiplication  of  xdiite  blood 
cells,  they  constituted  the  most  constant  change.  Brauell  called  them 
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vlbrioa  that  develop  In  living  blood.  Th«y  are  found  iaoidiafeoly  b«fo« 
and  after  de^th,  and  oay  thus  bo  evaluated  as  diagnostic  signs  in  recent 
cases.  In  addition,  Brauell  dmonstrated  transmission  of  the  eontaglua 
from  man  to  sheep.  However,  since  he  also  produced  anthrax  tdth  ^ood 
not  containing  rod-ahaped  tacdes,  Brauell  (fl)  attributed  only  diagnostic 
and  pro^ostic  values  to  th^  and  d^sd  th^r  idmtity  with  anthracic 
tojdn  or  its  carrier. 

The  rod-ehaped  bodies  were  evaluated  in  varicms  toys.  'iBiila  many 
investip^tors  deeaed  than  blood  eiystals,  fibrinous  ejccrstions  or  tisstn 
— ■4atPitue,“"Bavaina  (9)“ln  l^3"desipiated  thsa  bacteria -«ia-iatfflr  called  - 
them  baetsrldla  to  dlstingui^  them  from  i^tile,  putrefactive  bacteria. 

He  asserts  on  the  basis  of  ej^rariaents  that  these  bacterldia  transsdt 
anthrax;  blood  without  bacterldia  t«s  said  to  be  incapable  of  passing  it 
on  to  another  aniaal.  ^cteridia  disappear  due  to  putrefaction;  the 
coRtagiuB  is  ;B*esorved  by  drying  and  may  produce  anthrax  4i^  months  later. 

In  1865  Brauell  (10)  eliminated  switw  erysipelas  from  the  group  of 
anthrax  diseases. 

In  1871  Cohn  (11)  defined  the  nature  of  bacteria  as  follows: 
Bacteria  are  cells;  they  multiply  by  transverse  fission  and  form  two 
equal  dau^ter  cells,  divided  gererations  Isolate  themselves  at  once 
or  cohere  for  some  time  in  chains,  assiadlation  of  protein  substances 
and  fonwtion  of  side  products  is  call«i  putrefaction.  Bacteria  may  be 
classified  into  spherical  or  punctate,  cylindrical  and  spiral  organlama 
according  to  their  external  characteristics.  When  nitrogenous  mitriente 
are  exhausted,  they  assume  the  resting  state.  Carried  off  by  air,  they 
can  once  again  produce  putrefaction.  The  step  toward  recognition  of 
bacteria  as  causative  agents  of  many  diseases  ted  not  been  made  yet. 
Pasteur's  assumption  (1812-1895)  that  these  microscopic  organisms  could 
be  the  cause  of  puruleiiue,  gaiigreiie  and  t&Aftiaia,  had  not  be^  acknow¬ 
ledged  generally  as  yet. 

Bollinger  (12)  reports  in  1872  that  he  pnxkiced  genuine  anthrax  by 
injecting  rabbits  with  anthracic  blood  without  rod-shaped  organisms,  in 
such  a  manner  that  the  blood  of  infected  animals  contain  characteristic 
anthrax  bacteria  in  life  and  death.  Contrary  to  Brauell's  opinion,  who 
concludes  that  the  bacteria  do  tv>t  represent  the  anthrax  toxin,  these 
results  were  explained  by  assuming  that  anthracic  blood  in  such  cases 
already  contains  minute  forms,  bacterial  spores,  vdrich  give  rise  to  the 
development  of  bacteria  in  Inoculated  animals.  Conversely,  blood  con¬ 
taining  anthrax  bacterlc  will  produce  the  disease  wh^  injected  Into 
another  animal,  although  the  blood  of  the  infected  animal  may  not  harbor 
rod-shaped  bactetda.  Bollinger  claims  that  the  clinical  and  morbid 
anatomical  symptoms  of  anthrax  in  dnoestic  animals  results  from  the 
enormous  affinity  of  anthrax  bacteria  for  oxygen.  This  effect  is  said 
to  produce  ojygen  depletion  and  a  surplus  of  OO2  in  the  blood  of  sick 
animals,  leading  to  their  death. 
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In  1876  Bobert  itoeh  (13)  mieee^ed  in  gpe«4ng  tntta'ax  ^et«rla  in 
pur#  cultune  on  idtroouB  huaor  fluid,  ^cteria  are  fully  infective 
even  after  the  eighth  irane^inocuLition;  the  blood  of  infected  and 
expired  white  alee  be  ueed  for  renewed  cultivation  of  4ntte*ax 
bacteria.  Moreover i  Kodi  was  the  first  to  observe  the  {K'oeess  of 
sporulation  in  1878.  He  establi^ed  that  dried  spores  resdn  infective 
for  protracted  peiioda  of  tiae  and  are  erwrmuely  resistant  to  external 
influences.  He  thus  clarified  the  mmsr  in  tdiich  anthrax  is  caused 
and  disseaimted. 

_ Rolltt^er  (ie7g)  end  Feaer-(1876)  the  diffaranoa  between - 

sya^tomatic  anthrax  and  anthrax  on  the  basis  of  etiology.  In  1877 
Pasteur  grew  an  anaerobic  bacillus  (vibrlon  septiq^e)  from  the  blood  of 
a  dead  cow.  Identified  by  Chauveau  and  arlolng  (188l»}  as  the  patho^n  of 
a  dreaded  wound  infection  (septiceoie  gangr^neuae).  Meanwhile  (1881) 

Koch  injected  putrefied  fluid  into  test  anisuls  and  produced  a  disease 
he  called  ulignant  edma.  He  identified  its  pathogen  with  Pasteiur's 
vibrion  septique.  In  1883  Loeffler  discovered  the  pathogen  of 
erysipelas,  a  disease  that  had  been  Idmtified  with  anthrax  until  the 
18^'s.  This  removed  the  gas  edema  diseases  and  swine  erysipelas  firom 
the  concept  of  “anthrax." 

In  1881  Pasteur  obtained  active  immunity  by  subcutaneous  in¬ 
oculation  of  attenuated  cultures.  Pasteur's  original  method  involves 
cultivation  of  viralent  anthrax  bacilli  in  broth  for  12  or  24  days  at 

42.50c. 

The  pathogenesis  of  anthrax  t»s  studied  furtt»r.  The  significance 
of  the  capsule  in  bacillaiy  virulence  was  recognized.  Diagt.osis  was 
advanced  appreciably  by  ascoli's  precipitation  test  (1910).  Methods  of 
imnunizatlon  have  been  developed  further  since  then.  According  to 
Hutyra-Marek ' 3  textbook  (13);  we  know  today  that  anthjrax  is  "an  infectious 
disease  ox'  septlc^c  nature,  caused  by  Bacillus  anthracis  and  expressed 
anatomically  by  acute  swelling  of  the  spleen  and  by  serous-hemorrhagic 
infiltrations  of  the  subcutaneous  and  subserous  connective  tissue.” 

VAierttea^rg. 

In  order  to  make  the  statistical  material  more  meaningful,  1  shall 
briefly  discuss  the  political,  geographical  and  agricultural  structure 
of  Wuertteoberg.  In  addition,  cattle  stocks  and  soil  utilization  are 
relevant  to  this  study. 

Wuet^tembsrg  is  a  part  of  the  Federated  State  of  Baden-Wuerttemberg 
and  includes  the  adnanistratlve  districts  North  and  South  Wuerttea^rg. 
This  area  corresponds  to  the  former  kingetom  of  v^ertt«aberg,  including 
Hohenzollem.  '»/uertt^berg  covers  an  area  of  19;  500  km^. 
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Wusrttemb^r^  had  dividad  into  4  ad^nistrai.'.vt 
counties  (heci^r,  ^versmld,  Jagst  and  ^imu)  tdi^  64  superior 
magistracies.  The  superior  augistrac^  of  Carmstadt  was  dissolved  in 
1923,  that  of  Weinsberg  in  1926.  The  adolnistratlve  reform  of  193^ 
convertsd  the  62  superior  sagistj^cies  to  3  urlsn  aei  34  rural  cwmtiss. 

The  couiity  bom^ries  do  not  correspond  to  the  four  nauiral  regions 
of  idiich  Vfuertteaberg  is  eoaposed.  'Riese  are  the  Seh^arswald,  the 
Hid n-Neckar land,  Ui«  Schwiebische  alb  and  the  Alpmvorlaai. 

Host  of  duartteai3arg*s“Bla{&  Forest  is~a~  varlsgated  'sandstone 
region.  The  primitive  rocks  are  found  mainly  in  Baden.  Since  the  Blade 
Forest  extends  from  north  to  south,  it  blocks  the  westerly  winds,  which 
precipitate  on  its  western  slope.  About  60%  of  the  Black  Forest  is 
Mvered  with  woods. 

The  Hain-Meekar  or  Unterland  is  situated  between  the  Black  Forest, 
Schwaeblsche  alb  and  Odenwald.  Geologically  it  is  a  Kouper-Jura 
terraced  Lindscape  of  shell  limestone,  ine  strata  slope  towara  the 
southeast  and  are  grouped  into : 

a)  the  provincial  plains  on  both  sides  of  the  Neckar  (Btrohgau, 
Heckengau,  i^burgau,  Kraidigau,  Hohenloher  Bbene);  they  represmt  shell 
limestone;  some  of  the  valleys  are  deep  incisions; 

b)  the  Kouper  heights  (S^hoenbuch,  Filder,  Stromberg,  Heuchelberg, 
Loewenstetner  Berge,  Schwaebiuoner  ./aid),  which  are  already  covered  by 
the  Black  Jura  near  the  foothills. 

Precipitation  is  moderate  (under  700  nm},  the  Unterland  is  very 
fertile  and  maintains  a  highly  developed  cattle  industry;  higher 
elevatiuiia  are  partially  woeded. 

The  Schwaebisdie  alb,  idiich  extends  from  southwest  to  northeast, 
consists  of  V/hite  Jura  on  its  hi^ilands.  In  its  steep  descent  to  the 
Neckar  it  inclines  gradually  to  the  Uonau,  notched  by  deep  transverse 
valleys.  The  alb  is  an  old  and  karstic  region  with  little  water.  It 
is  noderately  fertile  and  still  has  large  pastures  for  sheep. 

Oberschwaben,  the  Wuerttemberg  portion  of  the  alpine  foothills,  Is 
located  between  the  Donau,  lUer  and  Dodmsee.  Its  southern  part  is  d 
morainic  landscape  of  the  ice  age,  its  northern  portiem  lea  tertiary 
landst^e  with  low  elevations.  The  Oberland  is  fertile  and  has  a  well- 
developed  cattle  iiKlustry. 

Neckar  and  Donau  are  the  principal  drainage  arteries  of 
Wuertte^ierg;  together  with  numerous  tributaries  (see  Plate  V)  they 
form  a  hii^ly  ramified  river  system. 


The  table  i'eprg<^c@d  below  Hate  stocks  of  d^estle  anlwlff  in 
Wuarttej^epg,  Gouparison  of  the  various  years  shows  that  the  miaber  of 
sheep  has  declined  shas^lj'  and  that  horses  have  decreased  ol^ly  since 
World  War  II,  while  stocks  of  cattle  and  swine,  althoU|3i  reduced  in 
tiji^e  of  mr,  are  constantly  on  the  rise. 

The  area  of  arable  lam  amounted  to  1,1S5>0^  ha  in  1935# 
about  6l|S  of  the  entire  surface,  aside  fri^  ailtlvated  land,  ^irdena, 
bop  fields  axal  vineyards,  laeadowa  took  3^,  feed  plants  9.5S,  j^stures 
yji  and  fallow  land  ^  of  all  arable  land. 


Livestoe^  in  ^ertt^berg  in  thcusareis 


horses 

cattle 

sheep 

goats 

swine 

1883 

97 

904 

550 

55 

292 

1892 

102 

971 

386 

70 

395 

1913 

116 

1124 

228 

120 

584 

1919 

96 

995 

229 

131 

321 

1935 

101 

1037 

182 

81 

697 

1949 

97 

1025 

190 

123 

604 

1953 

89 

1058 

149 

105 

683 

Anthrax  in  VAierttemberg 
a)  Totals  of  the  years  1871-1957. 

Bie  first  official  report  involving  anthrax  dates  back  to  1837, 
when  the  Wuertteiaberg  yearbook  listed  the  following: 

"Concerning  doniestic  anioals,  this  year  was  jsarked 
by  anthrax  and  angina  among  swine  in  maqy  areas; 
the  former  also  occurred  among  cattle." 

It  is  obvious  that  most  of  the  cases  among  swine  must  have  Involved 
erysipelas,  but  this  venerable  citation  should  not  be  left  unow»ntioned 
for  this  reason.  Henceforth  it  must  be  renumbered  that  erysipelas  and 
gas  edona  diseases  were  not  differentiated  from  anthrax  before  the  18^s. 
The  numerical  data  up  to  1890  therefore  are  not  necessarily  reliable. 
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Suc&i^ed  to  anthrax  or  sacrificed  in  Wi^rtteAePi! 

Total 


horses 

cattle 

sheep 

goats 

swine 

livestock 

18^71 

72 

73 

H 

A 

(L 

g 

40 

5? 

34 

It 

A 

«. 

e 

A 

e 

e 

(t 

A 

g 

(40) 

Si 

74 

60 

u 

L 

Cr 

(60) 

75 

47 

y 

y 

y 

(47) 

76 

34 

«  — 

■  - 

34 

'77 

--  -61- 

—  _  ■ 

- 

1 

-  62  - 

78 

1 

> 

- 

1 

42 

1882 

•> 

7 

7 

56 

•> 

? 

7 

7 

78 

1888 

20 

402 

- 

- 

- 

422 

18S6  total  in  Jagst  &  dchwartwald  Counties  22? 


89 

17 

285 

- 

- 

<- 

302 

90 

12 

268 

- 

- 

280 

91 

7 

210 

- 

- 

- 

217 

92 

8 

278 

- 

_ 

2^ 

93 

8 

233 

- 

- 

- 

241 

94 

7 

171 

- 

- 

- 

178 

95 

5 

172 

- 

- 

- 

177 

96 

3 

247 

- 

- 

- 

250 

97 

3 

197 

- 

- 

• 

200 

98 

5 

301 

- 

- 

2^ 

308 

99 

3 

371 

- 

1 

- 

375 

1900 

2 

188 

- 

- 

- 

190 

01 

3 

174 

- 

5 

• 

182 

02 

1 

159 

_ 

1 

161 

03 

- 

150 

- 

- 

- 

150 

04 

- 

162 

- 

1 

X 

- 

163 

05 

- 

140 

- 

- 

- 

140 

06 

1 

265 

- 

1 

- 

267 

07 

7 

228 

- 

4 

1 

2U0 

08 

2 

160 

- 

- 

1 

163 

09 

1 

129 

- 

1 

2 

133 

1910 

1 

177 

- 

1 

1 

180 

11 

1 

230 

- 

2 

- 

233 

12 

5 

225 

1 

2 

9 

242 

13 

3 

lU 

- 

4 

3 

154 

U 

1 

U3 

- 

1 

29 

174 

15 

1 

lU 

- 

1 

1 

114 

16 

2 

72 

- 

.1 

- 

75 

17 

- 

31 

- 

1 

- 

82 

18 

- 

47 

- 

- 

- 

47 

19 

*  and  1  dog 

33 

33 

8 


?5tSl 


horses 

cattle 

sheep 

goats 

HvQStoeh 

1920 

»» 

28 

— 

1 

29 

21 

2 

56 

» 

1 

- 

59 

22 

2 

50 

- 

1 

- 

53 

23 

i 

e? 

= 

1 

1 

90 

24 

70 

- 

- 

- 

70 

25 

1 

90 

- 

- 

3 

94 

26 

39 

1 

1 

1 

42 

27 

1 

U 

•• 

1 

1 

44 

2S 

__  1 _ 

64 

- 

1 

__  Jj-1_ 

67 

29 

- 

47 

- 

- 

47 . 

1930 

- 

27 

- 

- 

- 

27 

31 

- 

U 

1 

- 

- 

42 

32 

- 

45 

- 

- 

- 

45 

33 

- 

27 

- 

- 

- 

27 

34 

- 

20 

- 

- 

1 

21 

35 

1 

32 

- 

- 

33 

36 

- 

13 

*- 

“ 

13 

37 

- 

17 

- 

- 

- 

17 

38 

17 

- 

- 

- 

17 

39 

2 

27 

- 

. 

29 

1940 

4 

- 

- 

- 

4 

a 

10 

- 

- 

“ 

10 

42 

«- 

2 

- 

- 

- 

2 

43 

- 

3 

_ 

- 

- 

3 

44 

- 

4 

- 

- 

- 

4 

45 

- 

4 

- 

- 

- 

4 

46 

- 

3 

- 

- 

- 

3 

47 

- 

6 

- 

- 

- 

6 

48 

- 

2 

- 

- 

- 

2 

49 

1 

11 

2 

- 

1 

15 

1950 

- 

5 

- 

- 

- 

5 

51 

1 

6 

- 

- 

- 

7 

52 

5 

- 

- 

- 

5 

53 

- 

6 

- 

- 

- 

6 

54 

- 

9 

- 

- 

- 

9 

55 

- 

17 

- 

- 

2* 

19 

56 

1 

21 

- 

- 

1 

23 

57 

- 

16 

- 

- 

- 

16 

*  and  1  cat 
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A  better  perepcetive  is  offered  by  the  gra{Mo  representation  of 
Plate  I.  It  indicalee  Uiat  the  nuii^sr  of  animals  lost  to  anthrax  in 
Wuerttoj^rg  experienced  a  sydd«i  rise  at  the  end  of  the  ISSOs.  While 
the  yearly  average  bad  be@n  about  50  fatalities  10  years  fa^eviouslyj  it 
now  rose  to  about  250  or  about  five-fold.  Peak  valuer  of  300-400  were 
reached  in  so^  years.  World  War  I  broui^t  a  iKsilesable  reversioai  the 
nusber  froa  174  in  1914  to  29  in  1920.  This  mss  folloi^d  by  another 
rise  that  reached  94  in  1925.  froa  this  year  on  the  mi^er  of  fatalities 
shows  a  steady  decline  until  194S|  bdisn  2  anloals  died  of  anthrax,  the 
postwar  period  brought  another  reversal,  aixi  say  assuse  today  t^t 
about  15  to  20  amaals  idll  be  lost  or  sscrific«l  annuallj  in 

A  total  of  7,3b6  anisiala  died  of  .u)thi%x  In  Wuertt^tsiberg  during  the 
years  1868-1957.  This  figure  is  broken  down  as  follows: 


7,125  head  of  cattle  . 96.711  of  animals  lost  to  anthrax 

143  horses . 1.94^  " 

34  goats... . Q.Ub%  ** 

5  sheep .  0.072  " 

61  hogs . 0.8^  ■* 


In  addition,  the  death  of  one  dog  and  one  cat  wae  reported. 

Contrary  to  the  opinion  that  sheep,  cattle,  horses  and  goats  contract 
anthrax  most  frequently  under  natural  conditions,  while  swine  are  infected 
only  upon  severe  exposure  (13),  statistics  show  that  considerably  more 
goats  than  sheep  died  during  1888-1957  and  that  both  figures  are  exceeded 
by  the  number  of  hogs.  This  fact  may  be  explained  in  part  by  the 
assumption  that  not  all  anthracic  ^eep  were  reported. 

The  total  holdings  in  the  various  animal  species  in  Wuerttemberg  must 
be  considered  in  this  connection,  anthrax  claimed  the  following  number 
of  aniiuala  per  100,000; 


horses 

cattle 

sheep 

goats 

swine 

in  Germany 
1836-1918 

2.0 

15.0 

2.5 

0.2 

3.0 

average 


in  Wuerttemberg 
1888-1918 
average 

1892 

1913 

1919 

1935 

1949 


3.7  19.2 


7.9  28.6 

2.6  12.8 

3.3 

1.0  2.9 
1.0  1.1 


3.3  0.5 


10 


Thus  losses  iiu«  to  ant^trax  in  i'/uertt^barg  during  18^1918  w®r« 

21$  higher  than  average  for  all  of  Qoraany.  The  ratio  of  cattle  to 
horses  fluctuates  between  7:1  and  1:1,  average  5:1. 

Since  these  data  were  compiled  minly  from  files  of  the  Cei^ral  . 
Fund  of  Livestock  Owners,  Stuttgart,  whldj  pays  a  coa5)ensation  for  every 
head  of  cattle  and  every  horse  lost  to  anthrax,  ami  since  no  other 
quantitative  data  are  available,  the  nus^ar  of  infeetioas  could  nc',  b» 
established.  The  latter  should  not  be  higher  than  the  nns^r  of 
expired  anioals,  since  anthrax  is  96-9'/%  lethal  (2)  and  aany  animls  are 

. destroyed  on  suspicion  (compensation  is  paid  also  in  the  latter  ease). 

—  Oli^t  inaeeupaeies  in  the-namericai'data  do  not  affect  “ttie  followlhg 
considerations  appreciably. 

b)  anthrax  in  indl^dual  counties  or  superior  magistracies  and  its 
dependence  upon  the  geogrephical  structure. 

Plates  II  to  IV  offer  a  general  view,  niree  tiae  periods, 
characteristic  of  the  history  of  anthrax  in  Wuerttemberg,  lave  been 
singled  out: 

Plate  II  :  1909-*1911  (annual  average  about  180  cases) 

Plate  III:  1924-*1938  (annual  average  about  40  cases) 

Plate  IV  :  1939-1957  (annual  average  about  10  eases) 

Comparison  of  maps  suggests  that  in  the  past  anthrax  bad  been 
distributed  nearly  throughout  the  whole  state,  and  that  it  became  con¬ 
centrated  in  certain  counties  during  the  decades.  The  counties  idiich, 
incidentally,  have  always  had  a  high  incidence,  are  Harbadi,  Backnang, 
Heilbronn,  Urach,  Reutlingr  ...  Balingm,  Tuttlingen,  Sllwangen,  Hhldsee 
and,  especially  since  1955-  >'-•  'ppingexi. 

On  the  other  hand,  th<.  .  are  counties  in  tduch  anthrax  has  been 
practically  unknown  for  decades.  They  are  Bottweil,  Spaichingen,  Suls, 
Freudenstadt ,  Nagold,  Neuenbuerg,  Vaihingen,  Maulbronn,  Havensburg, 
Laupheim,  Schwaeblsch  Gmuend. 

When  the  geographical  structiure  of  the  state  is  considered,  it 
becomes  apparent  that,  with  few  exceptions,  anthrax  occurs  prin(^pally 
along  the  oediim-sized  and  larger  rivers.  As  shown  by  Plates  V  to  VIII, 
this  occurs  mainly  on 

the  Murr  and  Neckar  below  Backnang  as  far  as  the  Heilbronn  area, 

the  Echaz  and  Ernis  below  Reutlingen  and  Metzingen,  respactively, 

the  Schmiecha  below  Ebingen, 

the  Donau  below  Tuttlingen  and  Riedlingen, 

the  Jagst  below  Ellwi>iigen, 


U 


that  i5|  in  places  every  sptdng  and  fall  the  rivers 

leave  their  beds  and  flood  the  vall^  meadows  In  ^ite  of  flood  «}ntrol 
measures  taken  since  the  middle  of  ths  1930s •  In  contrast,  the  hi^lands 
of  the  S<iiwaebi3cb  Alb,  the  Black  Forest,  the  Schira^ebiech  Forest  and 
Schoenbuch  are  marly  free  of  anthrax. 

c)  Anthrax  In  lan. 

according  to  Hutyra-Marsk  (13),  anthrax  usttally  occurs  as  a 
local  infection  of  ^  tdein  and  submtis  (carbuncle,  pustula  maligna), 
especially  in  persons  dealing  with  sick  or  eerpired  animals,  «.g., 

Ve  terim  flans7"but^  era sldinners  and  ~  othe  r s  f  also  In  workers  engaged 
in  the  processing  of  anlml  hides,  hair,  bristles  and  wool,  or  In  persons 
who  had  contact  with  infected  objects.  Such  occupations  also  involve 
possible  Infection  by  inhalation  of  spores  (rag  disease,  wool  sorter's 
disease) .  Less  frequently  the  infection  may  originate  In  the  edgestive 
tract  after  consumption  of  inadequately  heated  anthracic  meat.  Insects 
nuy  also  transmit  the  disease. 

Carbuncles  are  followed  by  generalized  febrile  msuiifestations;  in 
unfavorable  cases  the  patient  dies  under  septicemic  circumstances. 
Intestinal  anthrax  is  ejqiressed  in  the  symptoms  of  a  severe,  frequently 
hemorrhage  intestinal  inflammation,  uhlle  inhalation  anthrax  nearly 
always  leads  to  death  with  the  appearance  of  bronchopneumonia,  unless 
therapy  is  initiated  in  time.  IVeatment  with  iomtune  serum  and  anti¬ 
biotics  is  the  method  of  choice  In  pulmonary  and  intestinal  anthrax. 

During  the  years  1871-1910,  309  persons  reportedly  contracted 
anthrax  in  .^rttemberg.  To  this  is  added  an  undetermined  number  of 
lighter  cases  In  which  carbuncles  occurred  in  employees  of  industries 
processing  hides,  hair  and  bristles. 

Of  these  309  persons,  69  died  (-  22.^).  The  number  of  cases  is 
categorized  as  follows  according  to  occupations: 


in  the  tanning  industry 
after  emergwicy  slau^ter 

from  agriculture 
during  dissection 

other  occupations 


115  persons 
47  butchers 
5  skinners 
11  persons 
1  veterinarian 
7  assistants 
123  persons 


In  1912-1926, 
in  1927-1934, 
in  1935-1955, 


20  persons  contracted  anthrax  i.n  Wuerttemberg; 
51  persons  fell  ill,  6  of  whom  died; 

22  persons  died. 
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aourcea  of  infection,  their  carlein  and  eoatrol 

eYldent  from  Plate  1,  mthrax  has  not  refined  the  prominmee 
attrllmted  to  it  in  the  middle  titties,  ifliareas  in  those  fears  ^e 
anmal  average  50-60  caaes^  it  has  been  reduced  since  1940  to  under 
10,  witl't  the  eaceptloD  of  tuo  peaks,  dlnee  1954  tte  ntaher  has  b<M  on 
the  rise  and  has  reached  a  tentative  ^ex  id.th  23  fatalitlee  In  1956. 

Since  toe  Influence  of  tannerias  processing  animal  hides  has  ben 
elialaated,  other  sources  of  lnfectl<»  have  moved  to  t>M  f«*«.  It  le 

prinoipaUf  the  textile  in^stiqr  jdjich  .proce5ia8.  forelip  animal  hair - 

that 'deserves  our  attentidh  since  1955.  From  tols  time  on  4^  of  all 
cases  are  concentrated  in  the  environment  of  a  single  factory  in 
Goeppingen  County.  In  addition,  there  is  a  danger  of  is^rtatlon  through 
foreign  feeds,  as  happened  in  1949.  Finally,  infection  may  occur  via 
spore  material  tdiich  may  remain  viable  for  decades  in  la^roparly  disposed 
anthracic  cadavers. 

In  view  of  the  role  played  by  tanneries  and  importations  of  animal 
skins  in  the  history  of  anthrax  in  Wuerttraberg,  this  factor  tsay  be 
classified  into  four  chronological  periods: 

1.  The  time  prior  to  1675,  when  the  tsnneriea  for  the  most  part 
processed  only  domestic  skins  and  thus  did  not  constitute  a  special 
source. 


2.  1875-1925,  the  period  during  which  the  tanneries  contaminated 

the  whole  state  due  to  increased  importation  and  processing  of  animal 
skins . 


3.  1926-1939,  toe  years  in  idiicfa  countermeasures  were  taken, 
causing  the  number  of  cases  to  subside  in  spite  of  considerable 
importation  of  raw  animal  hides. 

4.  The  present  since  1940,  the  novel  conditions  of  which  were 
already  touched  upon. 

The  is^ortation  of  animal  raw  oaterials  from  abroad  is  closely 
connected  with  the  occurrence  of  antbras.  If  new  infective  material 
were  not  reintroduced  constantly,  anthrax  would  not  have  risen  to  such 
prominaice  in  Germany.  This  conclusion  Is  supported  by  the  fact  that  the 
incidence  of  anthrax  decreased  considerably  udien  imports  wore  discon¬ 
tinued  duidng  the  war  (see  Plate  I). 


a)  Tanmries. 

Wh«n  m  of  the  cimuisteiiee  that  an^rax  is  pirtieiilarli' 

prevaloat  In  places  i^ere  the  ^adows  and  pastures  are  fraquentlj 
imiodated*  oolj  one  explaimtion  can  be  of feredi  The  ssmmgm  of  tannarlss 
located  on  rivers  eontaialt»tes  the  vallegr  aeadows  during  flodds. 

Plate  ?  pre8«tts  an  impressive  picture  of  this  fact. 

In  the  SK'se  of  floods,  the  Hhleh  esntaira  wj^ruc  m>ore8  is 
Joshed  ato;  and  nazTis^onto  unundated  aeatto^  and  pastares,  idhsrs  it 
C(»ttaEd.nats3  the  fodder  growing  there.'  %e  extent'^  t£ieGranthrluc~isav 
been  dissesiintted  vdth  impure  eewage  from  hide  tamieries,  espedalljr  in 
earlier  periods,  is  shotm  clearly  In  Plates  V-?1I1.  This  is  true  irat 
only  in  the  Murr  valley  above  Backnang,  the  center  of  Vhwirtteeberg'B 
leather  industry,  but  we  saaet  sisdlar  conditions  wterever  there  are  hide 
tanneries,  ev<»  aoall  hoiM  establishments.  This  Is  particularly  evidmt 
on 


the  Echas  below 

HeutUngen 

Eims 

n 

Metzlngen 

Donau 

n 

TuttUngen, 

Riedlingen,  Dim 

Nagold 

H 

Altenstelg, 

flagold 

Schmiecha 

H 

Bbingen 

Jagst 

II 

Ellwangen 

Koersch 

It 

Rult 

Kocher 

II 

Kuenzelsau 

Neekar 

ti 

Heilbronn. 

The  tanneries  and  leather  factories  at  Feuerbach,  Zuffenhausen, 
Esslingen,  Schorndorf  and  tfurrhardt,,  thich  process  predominantly  domestic 
hides,  do  not  participate  in  the  spread  of  anthrax  and  may  be  i^pnored  In 
this  connection. 

In  speaking  of  tanneries  as  a  prime  cause  of  many  anthrax  infections 
oiu)  must  consider  various  factors  which  are  responsible  for  this  fact  and 
which  could  be  effectively  attacked  in  the  control  of  anthrax. 

1.  Iiqport  of  hides.  These  are  the  carriers  of  anthrax  spores  and 
the  actual  sources  of  Infection. 

2.  nie  occurrence  and  control  of  anthrax  in  the  tanning  industry. 

3.  The  course  of  the  river  on  thlch  the  tannery  is  situated. 

4.  Climatic  conditions  during  individual  years. 
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•  XBBortatlon  of  fajdas 

Hides  are  defined  here  &e  is^rted  of  ^ses  and  cattle. 

The  danger  of  inbr^uolQi  viable  ^ore  material  with  hides  is 
Boet  nena^ng  idien  eountrles  are  Involved  tiwre  the  eoatral  of  ^ii^ties 
ie  unkt^tm.  %iQh  neaeiu'eB  eumot  he  azseeied  to  mecmid  la  the  enanMue 
paeUree  of  South  Aeerica  md  In  the  etappes  of  Asia,  for  this  r»soa 
i^ffi^'ts  froB  South  AaBtlea«  i^oria,  (Mm,  Bast  li^ia  (sspesiall^f  eaitle 
jd4ss  ^  gMt  ekire})  Asia  Bloor  (ei^eeialljr  Bkias)t  Berth  A;^ea 

ai^  oust  alwejre  be 'wspeeted  of  eontaaination  idlh  aa^mc.  IhiM 

are  countries  which  due  to  their  oli^tlo  ^ndlUoas  produce  aKLaly  drj 
hides  tdiieb  sugr  harbor  eporee  of  prolonged  viahiUtgr*  in  the  event  they 
were  obtained  from  anlaala  killed  by  anthrax  or  8lau^^tered  fbr  that 
r^eon.  l%e  salted  hides  fr«i  Argentina  and  South  Africa,  processed  in 
slaughter  bouses  under  veterinary  eupervleion,  are  far  lest  duageroue, 
not  because  salt  oould  inactivate  toe  eiwree,  but  because  predoainently 
healthy  livestock  is  prooeesed  there. 

It  Bay  prove  fruitful  to  eorrelete  i^rtetion  of  hidee  into  Oemany 
tram  the  eountrles  naasd  above  tilth  the  inddmoe  of  anthrax  in  BUerttesp 
berg.  A  ooB|>arieon  of  Plates  X  end  IX  yielde  the  following  inforsBtlve 
conclueionBi 

When  the  first  real  inoreaee  in  overeeas  iaporte  took  plaoe  in  too 
18708«  the  incidence  of  anthrax  in  Wuertteskberg  experlenoed  an  Insdlate 
and  sudden  dee  within  10  years  (from  40  in  1878  to  more  than  400  In  IMM). 
The  two  world  wars  led  to  a  steep  deoline  in  the  curve  during  the  year* 
1914-'1920  and  1940>1946,  when  is^orts  were  out  off.  In  tooso  yeu'S  tho 
losses  due  to  anthrax  were  an  average  of  ataller  than  in  the  pre¬ 

ceding  years.  Nowadays,  vdien  hides  are  imported  principally  from  the 
US,  Argentina,  Uruguay  and  from  jfUropoan  oountilea, '  and  hardly  any  dry 
hides  are  Imported  into  Germany,  toils  tte  Influx  from  India,  (Mm, 

North  Africa  and  Spain  le  very  saall,  the  import  of  hidee  no  longer 
affeote  toe  occurrence  of  anthrax.  However,  when  the  ^ioee  of  the 
"entorax  curve”  prior  to  1940  are  studied,  e  correlation  between  Ijqxirt 
of  hides  and  animal  mortality  due  to  anthrax  Is  largely  evident.  Ibe 
extent  to  which  ifi^rts  (fairing  Incilvldual  years  influenced  the  Inddmoe 
of  anthrax  in  the  same  year  and  the  one  following,  cannot  be  determimd 
from  comparisons  of  curves  and  their  plicae,  since  too  many  additional 
factors  are  involved  tolch  cannot  be  aiqpreseed  in  curves. 

Any  atteiqpt  to  dieok  the  dangers  of  anthrax  in  Germany  oust  start 
%dth  the  isqportatlon  of  hides,  the  root  of  all  evil. 

Prussia  took  the  firet  ateps.  Beginning  with  May  192$,  toe 
tanneries  and  leather  factories  of  Neunsieneter  were  allowed  to  procees 
only  toose  hides  that  had  been  tested  with  AscoU's  themopreclpitatlon 
and  were  found  to  be  free  of  anthrax. 
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Hccording  to  Condiel  (14) ( 1935) j  those  tests  pr^icsd  ^i.intiPiiting 
ro^lt  of  934  out  of  5CO,(XX}  (=  0.22m)  liidss  th<tt  were  exeludod.  tvm 
processing  due  to  anthracic  contaadrutlon.  Eased  on  the  degree  of 
infection,  the  following  sequonce  of  url^its  was  obtained!  argentdna, 
Brazil,  Uruguay,  China,  I«ii^,  Africa,  ii>apope. 

4n  eplsootlolo^cal  ordinance  issued  for  Prussia  Iteceeber  1934* 
t^eh  prescribes  the  testing  of  10^  of  foreign  cattle  etd.ns  for  aoihrax, 
did  not  taka  effect,  since  the  professional  assodatioas  of  the  leafier 
Iraiu3ti7,  havli^  m  interest  in  such  tests,  protested  against  it* 
feared  that  tiese  fsea^rea  eettld  prove-too  racpensiTB^^  adxtts,  in  additiofl 
to  the  cost  of  testing,  the  leather  indistry  would  have  suffered  losses 
chi  a  to  delays  in  the  manufacturing  process.  The  proposal  to  test  only 
every  tenth  hide  oust  be  rejected  out  of  hand,  since  potentially  presrat 
anthrax-infected  skins  could  be  identified  only  with  a  certainty  of  109(, 
thus  offering  no  effective  protection  against  infection.  Moreover,  as 
already  established  in  1913  by  Pfeilar  and  Dreseher  (15),  the  therno- 
predpltatlon  test  is  not  necessarily  reliable,  since  Pasteur  vaccines 
and,  espedally,  pseudo-anthrax  strains  my  cause  stronger  precipitation 
than  genuine,  pathogenic  etrai.ns. 

Today  this  ordinance  Is  not  being  discussed  much;  other  aeasuree 
have  all  but  eliminuted  the  danger  of  anthrax  inherent  in  raw  hide 
tanneries. 

In  k\fuertteiuberg,  endangered  livestock  was  initially  protected  by 
imiMini nation.  Thus  the  cattle  of  coiaaiunitiee  particulai’ly  exposed  to 
infection  fro'a  inundations  were  lusauniaed  against  anthrax  once  a  year. 

The  problem  was  solved  only  by  disinfection  of  tannery  sewage  afxi  by 
river  bed  regulation  to  eliminate  the  danger  of  flooding. 

2.  Control  of  anthrax  in  the  leather  induotrr 

Whenever  anthrax -inf acted  hides  are  processed  in  a  tannery  or 
in  a  leather  factory,  there  is  dai^er  not  only  of  human  infection,  but 
of  contamiiutiun  nf  the  iinished  products  and  of  the  waste  waters. 

i.ost  huiuan  infecUi.  vn3  take  the  fom  of  cutaneous  anthrax.  Carbuncles 
appear  primarily  on  uncovered  body  surfaces,  on  the  hands  and* arras,  on  the 
neck  tnd  face,  .lorkcro  ixt  raw  hide  storehouses  are  endangered  most. 

They  come  In  contact  with  contaminated  material  during  transport.  This 
menacn  is  being  countered  for  decades  by  enlightening  the  worker  and  by 
cautioning  him  to  be  careful  with  open  wounds,  not  to  scratch  himself, 
to  Wicli  his  hinds  with  disinfecting  soap,  and  to  change  his  clothes  In 
the  evening.  These  hygienic  measures,  increased  mechanisation  and 
steppod-doMi  iui|>*rL  of  .uitcMox-larested  outerial  have  made  human  anthrax 
in  tanneries  a  railty. 
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th#  adth^s  usi^u  in  t^e  proces^oi  of  hides  ^ssraHj  have 
sporoeidal  effeefc  on  an^ax>  teere  is  a  po88iy.lit^  of  infeeti^  fr<» 
finished  producfcs.  While  no  such  cases  lave  been  reported  reestly,  it 
is  recorded  that  two  hourses  cuntract^.'  anthrax  aroui^  the  turn  of  the 
century  froa  new  hariass  Bade  out  of  a  tanned  "anthmcie  hide.** 

Tiw  danger  of  anthrax-infected  «»ste  water  is  still  acute, 
particularljr  in  agrlmilture.  Large  taiabers  of  ^res  adhering  to  the 
skins  readi  the  tater  used  in  siftening;  fr^ueiUj  w  find  fUllj  virulrat 
i^ores  in  the  tanner ‘e  and  in  the  taeie  water  of  the  twining  process 
proper.  Wh«i  this  tanMi7  sewage  Is  (Si^ieted  to  tte  aein  eaaal  id^ont* 
prior  neuti^laatlon,  there  wtll  el  ways  -la.  repercnesleiai,  since- anthrax  — 
frsqumtly  occurs  on  tasaetows  located  on  the  ziver  below  the  taniwrsr. 

'Hius  the  first  probl^  involves  sewage.  Various  hindrances  are 
encountered  here,  since  the  technical  SMans  for  adequate  waste  water 
purifieaticHi  do  no  exist  and  no  clear  legal  Instruasot  is  in  effect  idiieh 
would  cause  the  leather  industry  to  take  necessary  stejMi.  althou|^ 
paragraph  17/15  of  the  epieootic  law  prescribes  "regulation  of  reaoval 
or  purification  of  water  waste  and  refuse  froa  tanneries,  fur  and  hide 
shops,"  but  no  ordinances  have  be«i  lesued  in  this  sense,  leather 
industry  solves  this  problem  as  simply  and  cheaply  as  possible;  the 
smaller  canneries  in  particular  act  irresponsibly  and  ttou^itlessly  at 
times  by  letti.ng  their  sewage  run  off  l-ato  canals  or  creeks  without 
treatment  of  any  kind,  usually  uixler  cover  of  darkness.  When  the  stream 
is  contaadnated  in  this  nuraier,  no  serious  consequences  say  ensue  for 
years,  but  whenever  anthracic  material  is  processed  and  the  spojre- 
containing  mud  le  carried  onto  the  meadows,  Uiese  abuses  become  ai>parent. 

There  are  2  theoretical  methods  of  disinfection:  Either  the  hides 
are  deconcmainated  before  (x*  during  processing,  or  the  resultant  sewage 
is  purified.  Sometimes  this  takes  place  within  the  establishment ,  but 
usually  there  is  a  collective  purification  plant  to  which  the  community 
and  the  idtole  Industry  are  connected. 

Destruction  of  anthrax  spores  on  infected  ^ins  by  means  of  chenleale 
is  difficult,  since  spores  are  vezy  resistant  ami  the  bacterial  protein 
must  be  denaturised  without  harming  the  skin's  protein.  Haller  and 
Ueickoi  (l6)  are  presently  dealing  with  this  problem.  It  must  be 
remember^  that  laboratory  tests  utilising  freely  suspended  i^ore  material 
cannot  be  coi^>ared  with  iiractical  oonditions;  in  the  latter  case  the 
s|)ores  are  not  exposed  directly  to  the  effect  of  cbamLcal  substances, 
sime  spores  may  be  hidden  in  pores  or  fissures  and  may  be  protected  ly 
organic  material. 

Disinfection  of  hides  during  the  softoiing  process  would  be  most 
practical,  but  the  ideal  disinfectant  has  m>t  been  found  to  date.  It 
should  disinfect  rapidly  and  completely  with  adequate  |>enetrating  and 
wetting  power,  without  ispairlng  quality,  and  should  be  applied  siiqoly. 
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safely  and  ebeapS^r.  In  view  q£  these  striniMt  reqtdr^ntSj  it  ms 
necessary  to  eoMproids#  and  to  aoe^t  this  or  ^t  unplmsant  pr<^rt7. 

AS  reported  b?  Hanms  (17),  chloride  of  has  teen  suggested  as 
an  additive  to  the  softening  mter,  but  this  aethod  is  too  uncertain, 
rtnce  the  eor»entration  of  <^loride  of  Use  fluctuates;  teidtes, 
halogens  are  injurious  to  the  akin  at  the  required  emeirntrationi 

adsixture  of  si^liaate  leaves  ^ots  of  Ber^ixie  silver  sulfide, 
hjrdrogai  rhodawte  has  !»  pemtmting  power,  slake  Use  and  etlfide  pita 
are  .n9t_i|»oi^l^l_ei»igii>  Itoy  things  tried,  but- nothing- feted  — 
practical  application. 

aaong  inorganic  dietnfectants.  soealled  pickling  has  ^ven  the  best 
results.  This  involves  a  preliminary  process  in  bromic  tanning  which 
lias  a  ^orocidal  effect  at  the  following  concentrations,  as  prescribed 
by  the  foleral  Health  Departraent: 

I.  loss  NaCl  /  2$  HCl  at  20^0  for  40  hours 

II.  10!(  NaCl  /  2%  HCl  at  40°C  for  9  teurs 

III.  IC^  NaCl  /  UC  HCl  at  40°C  for  15  tears. 

Method  1  is  test  suited  for  preservation  of  qpaUty  and  usually 

suffices  for  thin  hides.  Thick  and  fat  cattle  bides  are  not  disinfected 
positively.  If  pickling  is  prolonged,  the  surface  becomes  slightly 
tanned.  In  the  case  of  heavy  soles,  this  entails  undesired  pre^treatasnt 
and  in^irment  of  qiality. 

A  positively  ^orocidal  concentration  of  such  organic  dislnfsctants 
as  forwlln,  phenol  and  cretol  again  causes  slight  superficial  tanning; 
the  hide  does  not  swell  properly  and  cannot  be  depilated  as  usual. 
Besides,  phenol  and  cresol  are  poorly  wa^r-soluble:  their  antiseptic 
effect  is  largely  neutralised  by  fats,  a  solution  of  toluolsulfo- 
dichloraolde  in  carbon  tetradiloride  has  a  satisfactory  disinfectant 
effect,  but  is  feasible  only  for  a  small  number  of  skinB  (hie  to  its  high 
cost. 


It  is  not  knowi  bow  well  crude  sephlrol  would  work  in  practice. 
Hausam  recommends  it;  an  0.5^  concentration  applied  for  24  hours  at  2C^C 
is  said  to  have  a  strongly  inhibiting  or  even  lethal  effect  on  anthrax 
spores  adhering  to  organic  material.  It  has  excellmt  wetting  powers 
and  is  harmless  to  the  bands;  the  pit  must  nevertheless  be  sterilised  as 
an  additional  msasure,  since  living  organims  are  occasitwmlly  found 
therein.  Finally,  there  is  the  method  of  biological  disinfection.  The 
technique  is  based  on  the  premise  that  the  vegetative  form  of  anthrax 
bacilli  is  more  readily  killed  than  i^ores.  The  latter  are  therefore 
ixidttced  to  germinate  by  subasrsLon  In  water  for  43  hours  at  43-44^C. 
There  is  a  possihLlity,  towever,  tint  the  hides  be^n  to  rot  or  that 
they  ATS  harmed  by  excessively  high  temq^ratures .  nie  vegetative  form 
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of  ih®  baciiius  iu  then  imetivated  for  24  in  «3Ak«4  lia®.  IMs 

process  is  ver^  irou]^e#oas  and  dixficultf  it  is  too  sj^eosiyo  md 
unesri^n,  apd  }ms  no  tactical  value. 


Aside  froa  piekUng,  the  ^tiiods  of  chealcal  dlsiafectlsn  of  hides 
a»l  setage  duilog  processing  have  t»t  been  aee^ted  by  khiertt^^rgU 
leather  iiKkistry  due  to  t^eir  high  cost.  It  t^M  SHiaee  of  aatht^  is 
t^sg  cffiitrolli^  at  all  ^  tM  taoneriesi  this  occurs  cmly  in  esdstlng 
{urification  plants. 


It  is  that  two  leather  factories,  those  at  laiwang^  and 

■  B^fingen,  _^sseas- their  cm  seieige  {uri ^cation  i^tallati^s. 
insist  of  si^Ie  settling  basins  in  t^eh  most  of  the  oud  is  captured. 
Obviously  this  does  not  represent  adequate  disinfection.  In  aost  cases 
vfe  find  coason  interests  between  comunity  and  ix^stry  tdio  have  built 
collective  purification  plants  tdth  assistance  froa  the  state. 


The  purification  facilities  of  the  Sewerage  Assoctatiwa  of  Baeknans. 
teillt  in  1935*  have  long  been  considered  very  aodem  and  pioneering  in  the 
field  of  waste  water  decontsalnsticu.  In  addition  to  eoainnity  sewage, 
the  plant  collects  and  pxirllies  all  ixKlustiial  mate  mters  end  those 
from  the  large  leather  factoiles.  Great  trust  was  placed  in  this 
installation  and  it  ms  hoped  that  It  would  eliminate  the  danger  of 
anthrax.  However,  a  glance  at  the  coI^)aratlve  maps  of  the  years 
1909-1957  (Plate  II-VZU)  reveals  that  the  incidence  of  mthrax  has 
abated  noticeably  in  the  region  of  the  Hurr,  but  that  the  counties  of 
Backnang,  Ludwlgslurg  and  Heilbronn  still  belong  to  the  most  infested 
areas  of  Wuerttei^rg.  A  number  of  cases  would  be  caused  hK  viable 
anthrax  spores  introduced  prior  to  1935,  but,  at  any  rate,  this  purifica¬ 
tion  plant  no  longer  meets  the  requirements  placed  on  sewage  deconiaatina- 
tion  today. 


The  plant  is  a  purely  mechanical  water  nitrification  installatisn 
with  a  capacity  of  150  1/sec.  It  is  utilized  almost  at  capacity  on  a 
daily  average.  The  water  is  aipplied  by  the  tuxuseholds  (^),  textile 
and  astal  Industty  {,15%)  and  the  leather  factories  {80%),  After  passing 
through  a  rake  and  a  smd  trap,  the  water  is  led  throu^  two  settling 
basins  at  20  ea/Bda,  vhere  95%  of  the  insoluble  ooqmneits  precipitate. 
Abcmt  150  tons  of  mud  (containing  95%  water)  are  settled  out  per  day. 

It  is  pu^qwsd  without  further  treatment  to  a  mud  lake.  13ie  puidfled 
waste  water,  together  with  the  remaining  insoluble  5%  and  all  dissolved 
orgsnle  and  Inorganic  coiqx>nents,  then  flom  Into  the  Murr  River. 
Altbou^  the  effectiveness  of  this  purification  plant  is  hl^  (a  large 
percmtage  of  viable  spore  material  is  probably  withheld  with  95^  of 
insoluble  coa^wnents).  It  la  still  inad«^ate,  since  the  sewage  is  not 
cleansed  satisfactoriiy  and  the  spore  material  is  not  captured  in 
sufflclmt  measure.  In  {practice,  these  works  do  not  even  approach  the 
conditions  under  which  anthrax-infected  mstes  may  be  renderW  harmless. 
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vmXd  beeoas  as  soon  as  th«  leathtr  faei^iss  stArt 

pB^cssslns  a^hrax-infectad  bidos.  4t  p‘aa»i  tb«  diluiitm  faoioF 
has  a  very  favorable  inflLi»ne«.  as  loi^  as  spores  do  !Wt  wllset  in 
hi.gb  execrations  in  the  river  bed,  Ixt  are  rusb^  alon£  into  the 
Keeicar,  there  Is  no  4h.reet  dai^er. 

4s  r^)orti^  \sy  Hmsam,  biologleal  ^ulAeation  of  Becha^xH^  pre- 
cleai»d  sMSfe  aekes  it  nearly  sterile.  Baeteriologixl  stsaliw, 
speem.eal3y  of  antte'uc,  at  sneh  a  plant  servlii^  mw  Mite  tanwMes 
»ve  a  soeitlve  anthrtx  Ideati  fteation  once _ ^ - 

in  19  ei^  of  myurlfied  tannery  sewagi 
in  31  g  of  Bud  froB  the  1st  settling  bu^n 
in  2  g  of  actiimted  sludge 
in  11  g  of  sand  &lter  layer 
in  125  1(1)  of  puri^ed  taste  Hater. 

Mo  progress  Ms  been  sude  in  this  direetix  at  Meknang  due  to  tM 
high  percentage  of  industrial  Hastes  (95K).  ^eir  onqwMtion  of  such 
chendeals  as  sodiua  sulfide,  chroad.ua  salts,  alkalis,  phenols,  forsde 
acid  and  others  aakee  biologleal  (Mirilicstion  impossible,  since  tbe 
living  exditloog  are  too  unfavorable  for  putrefactive  baet«ria.  lower 
fungi,  algae  and  pratosoa,  and  diasolved,  decxposable  extaadnants 
cannot  be  digested  and  mineralised,  a  ratio  of  60:40  between  hxsehold 
wastes  and  tannery  sewage  is  favorable  for  biological  purification, 

50t$0  ie  Just  supportable. 

Precipitatix  of  5%  uMlssolved  ccatteainants  with  feorie  (IH)  salts 
failed  at  Ba^nangj  this  mthod  undoubtedly  muld  have  captured  a  large 
share  of  adcroorgardsms.  Mowadays  tbe  only  promising  method  involves 
purification  by  mechanical  filtration.  However,  the  cleaning  of  filters 
is  so  difficult  chat  all  attempts  have  failed  —  the  filter  Mcoue 
clogged  in  a  Mort  time. 

Aside  froB  Heilbromi  and  Gom^inga,  Ebingeo's  leather  industry 
utilises  a  eollective  mechanical  {wtrifieatiraa  plant  since  1936,  that  of 
Eeutllngen  since  1954.  flie  indc^ee  of  anthrax  had  bex  hl^  for 
decades  in  the  region  of  tbe  Schoieeba  and  Echas  rivers  below  Sfaingen 
anl  Beutlingx.  Plate  Tin  tdiows  that  the  danger  is  still  real  today, 
although  oot  as  acute  as  it  was  prior  to  the  construction  of  these  works. 

Ihs  purification  works  at  ^ingx,  tedeh  also  serve  tbe  comomities 
of  Oust^ttingen  and  Tailfiugx,  Mva  bex  in  need  of  enlargement  for 
several  years,  as  the  capacity  of  150  l/sec  is  taxed  »a  average  of 
320  I/sec.  TMe  means  that  die  waste  water  passes  through  settling 
basins  more  rapL<ii7  (teposlts  xly  9Z-9it$  of  insoluble  oomp<^<B)ts. 

Tbe  plant  id  11  be  xlarged  xd  sui^leounted  with  a  biological  purifiea- 
tlx  apparatus  in  tbe  xMxt  few  years.  As  in  the  case  of  Hxtlingx, 
such  an  installation  is  mde  possible  because  the  share  of  iiuhistrial 
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not  grsstec*  than  4C^.  Afioth^r  rtaarkftble  fa^Uty  is 
traatiiaai  ot  sludge  i&  decQi^sl^on  tanks  at  Ebd^«i  HsetUngw)  -<> 
resulting  in  up  to  300  ^  of  asthime  per  dajr  —  and  its  sale  to  agri¬ 
cultural  u^ra  after  air -dicing.  Fertilisation  tdlh  sludge  Me  nrrer 
led  to  ea  outbreak  of  infectious  disuses,  altN»i^  tb«  aaterisl  is  not 
steiiliswl  with  quiMliae  or  bF  ^er  aeans. 

A  y.elo^oal  puri^catiaa  plant  is  k^jog  built  at  preset  is 
J^urbardt,  dsaiga^  to  ii^liKis  a  l^thsr  faetor^  its  oastoimrs. 

H(afeTer«  th«^  are  still  several  saaller  astabll^aaeotB  at  tbtidngBa, 
£eanatvitagold-a^-elae»feefej  ahooo  oouage-ie  not  being  -cleaned  at  ell. 


Disinfection  of  twneiy  te^stes  could  be  aeeoigjlitbed  by  aetbods 
other  than  puidficatlon,  but  these  processes  are  umctnuailcal  and 
usually  unreliable.  Waste  water  could  be  Mat«l  for  two  hours  at  100*^C 
in  tM  presoice  of  H  chloride  of  line  or  fomaldek^ds. 

Since  antbrax  spores  are  sure  resistant  to  the  antagonistic  potential 
of  eoli  and  other  bacteria  than  the  vegetative  fom  of  the  bacillus, 
Qillissen  (18)  ree*  ^ds  that  the  spores  be  induced  to  gendnate  bgr  a 
favorable  nutxdent  uus^sitlon,  sufficiently  high  to^Mnitures  and  an 
adec^te  oxygoi  supply.  This  would  take  10  days,  {w^vided  the  aforesaid 
conditions  exist.  Since  no  purification  plant  has  basins  of  this  sise 
(water  is  norully  clarified  in  1^  hours),  this  process  cannot  be  uswl 
in  practice  regardless  of  its  ooaplexLty  and  unreliability. 

3*  The  gain  sewage  canal. 

The  danger  of  anthrax  from  tanneries  depends  on  the  course  of 
the  rv.Ter  on  which  the  establishment  is  located.  This  is  particularly 
true  of  the  time  before  1935,  when  the  tanners  still  passed  their  wastes 
dli^ectly  into  the  orcck.  This  correlation  is  still  evldmit  today,  as 
reflected  by  Plates  V-VIU,  since  not  all  purification  woxics  guarantee 
eoiq)lete  decontamination  and  disinfection.  Two  exaigiles  will  explain 
this  situation. 

Although  Heilbronn  is  a  center  of  the  leather  industry,  anthrax 
never  occurred  as  frequ^itly  below  this  city  as  It  did  below  Backnai^. 

In  the  first  instance  we  have  the  Hedcar,  a  river  whose  rapid  mters 
carry  off  most  of  the  mud  and  which  seld»  leaves  its  banks  due  to 
early  canalization.  The  other  river,  the  Murr,  winds  gently  throu^  the 
tieadows  and  Inundates  the  pastures  from  time  to  tias.  While  the  sewage 
is  strongly  diluted  .uid  cleaned  in  the  Neekar,  the  Murr  Is  unable  to  serve 
this  purpose  and  sludge  Is  deposited  because  of  the  alow  rate  of  flov. 

This  was  the  ease  particularly  before  the  purificstlon  plant  withheld 
130  tons  of  id.udgB  dally.  Althou^the  Murr  has  be«i  straightened  near 
Biurgstall  and  above  Backnang,  wide  areas  of  the  vall<^  are  flooded  as 
before,  especially  in  the  region  os  Erbstetten,  BurgstaU,  Klrchberg, 
^rdmannshausen,  Steinhelm  and  Murr  (cf.  Plate  VIU). 
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AS  pi^ved  the  floods  of  H&reh  1956,  the  danger  of  fl.oodir^  is 
^st  as  aeute  todoj’  as  it  50  or  mor«  fm.f&  ego.  ttelting  mow  or 
prolonged  rain  aajr  aa^ise  Uuerbtei^rg ' s  rivers,  iocludiag  the  Dooeu, 
Ja^st,  fiess,  l&irr,  Schaie^a,  li&aa,  Kocher  end  mny  others  to  leave 
their  ha&ks.  this  V[a>ulil  eonatitute  a  aajor  senace;  there 

are  no  plans  to  regulate  these  river  beds  in  every  instance,  adnes  this 
would  essue  the  ground  tater  level  to  fall  and  Mould  intcurfere  uith  tl» 
water  simply  of  mny  co^mities.  It  Is  only  vdisi  tanneries  are  lotated 
^  the  sti'^m  that  d^osite  of  anthiMJC-- infects  aud  nay  iatrodum  the 
dis^Lse. _ _ _ _ 

4.  Influence  of  %<6ather  conditions. 

As  we  have  Jst  established,  certain  areas  are  aenaeed  by  anthrax 
amaig  livestock  in  the  wake  of  floods.  Floods  usually  occur  in  years  of 
Increase  precipitatitm .  It  tfould  be  interesting,  therefore,  to  study  the 
correlation  between  total  precipitation  and  the  Ineidmce  of  anthrax  in 
a  given  year. 

Coii|]arlaoa  of  the  curves  in  Plates  I  and  X  indicates  clearly  that 
there  is  indeed  a  connection  between  these  two  factors.  Thus  the  xm- 
UBually  humid  year 

1922  was  matchcid  by  a  high  incidence  of  anthrax  in  1923 
1925  "  1925 

1927  "  1928 

1931  “  1931/32 

1935  "  1935} 


while  the  dry  year 

1921  was  followed  by  less  anthrax  in  ly22 
1923  "  1924 

1926  "  1926/27 

1928/29  "  1929/30 

1933  "  1933/34. 

The  coonection  is  not  as  clear  in  the  tine  prior  to  World  War  I. 
While  the  correlation  cannot  be  established  during  the  years  1892,  1896 
and  1906,  the  year  1900/01  does  not  fit  the  picture  at  all.  Tbi. 
indicates  that  epizootics  are  governed  by  so  many  additional  fs’  ors 
that  their  course  cannot  be  predicted  on  the  basis  of  a  few  facts, 
let,  without  a  doubt,  a  higher  incidence  of  anthrax  could  be  expected 
in  humid  and  rainy  years  when  coi^fiared  to  dry  ones.  This  stateoKit 
^>plieB  cnly  to  the  tlas  to  the  middle  of  the  1930s;  the  eitaation 
is  entirely  different  today. 
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Plat®  n  ^veg  a  ^nthly  distribtttien  of  anthrax  la  lg9i-19^.  Two 
distlaet  peak®  are  i^pareat*  on®  in  spring  and  another  la  fall;  the 
rmaher  of  oases  abates  in  suaaaer.  liua  obserwtitm  is  ^ntxuiy  to  the 
general  (pinion  tibat  anthrax  is  a  su^ssr  ditwase.  In  arms  wt»rs  con- 
taainated  i^ste  t^ter  infeets  flowed  asadotrs  Md  pastures  (this  applisi 
to  if#UBrtt«sberg  Bspedally  bafora  1935).  anthrax  eecuro  ®sst  frsqu^tl^ 
at  thB  tise  wlm  gram  fodder  is  and  in  fall  and  winter^  wh«o  hay 

obtained  from  these  meadows  is  fed  to  the  livsstockt  The  incidanos  is 
lower  in  Mnsr,  when  the  animls  are  fed  elt^r^  alfalfa^  mixed  feeds, 
tunaip  leares,  etc.  Moreover,  cattle  aare  uwally  ke|^  iadoc^s  in 
tfewritniMrg.  Ti»  picture  wLU  be  quite  differ^  in  eountz^s  i^re 
cattle  ax*e  raised  jar^cipally  cm  pastures;  there  aae  ova  definitaly  — 

aider  anthrax  a  wnnsr  disease. 

CoB^utation  of  the  "statistical  anthrax  year"  from  1  April  to  31  March 
(from  the  start  of  green  feeding  to  the  end  of  winter  fesdlng)  effers  a 
better  idea  of  Idle  real  epidemiologLcal  e^^its.  This  permits  eoaipllation 
of  those  cases  of  anthrax  that  are  caused  by  special  wnather  conditions 
of  a  certain  year.  It  also  explains  shy  the  peaks  of  the  anthrax  curve 
(Plata  1)  are  often  displaced  by  one  year  ooiqiared  to  the  amount  of 
precipitation  (Plate  X). 

If,  moreover,  a  correlation  exists  between  atmospheric  teoperature 
and  the  incidence  of  anthrax,  such  a  dependence  is  not  evident  from  a 
comparison  of  annual  morbidity  and  average  yearly  twqiaratures,  since 
it  does  not  give  enough  clues  to  the  actual  climate  of  the  year  In 
question.  The  maxlffla  and  minlrta  of  these  curves  do  not  agree  often 
enough  (only  in  6Qj(  of  the  oases)  to  be  Informative;  the  aveftfs  of 
1890-1938  shows,  however,  that  anthrax  is  sliiditly  nore  prevalent  in 
want  years  than  in  cold  ones. 

b)  Foreign  animal  hairs. 

While  the  danger  of  anthrax-inf eoted  sewage  from  the  leather 
industry  is  in  the  process  of  gradual  abatement,  another  field  of 
industry  has  suddenly  gained  proadnonee  since  1953  as  a  sowoe  of  new 
eruptions.  These  involve  the  textile  industry  which  prooeeses  foreign 
hair,  bristles  and  wool. 

Since  October  1955  wa  fin:  i  higher  incidence  of  anthrax,  particular¬ 
ly  in  Qoepplngen  County;  aside  from  isolated  cases  there  were  7  bovine 
fatalities  within  3  months.  -A  county  in  which  anthrax  was  barely  known 
in  the  past  (see  Plate  II -IV)  became  the  uneuepected  focus  of  this 
disease.  While  the  average  annual  loss  in  Wuertteaberg  since  1950 
amounted  to  6  animals,  the  total  for  1955  rose  to  19. 
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Invsstlgfttlotui  ^«md  the  State  Veteriaapifta  d«t«rayL&eci  that  the 
re^on  utilises  the  pefuse  of  a  liaiF>^raeeB8ii)g  flt^  in  l^rehaeh  a« 
fertiliser,  famere  and  gardoierB  obtain^  thii  bairj  festiUier  and 
spread  it  cm  their  Helds  emd  i^dows.  Hui  custon  had  hew  sueeeesful 
for  oany  Tears  and  never  produced  u»teaii‘«l  retmlts  until  x^, 
anthrax  siddmi^  oeexured  all  arouxvi  Siersbaeht  raising  the  Kspioi<H} 
that  ite  Muee  be  found  in  the  fertiliser. 

A  cheek  with  the  aatmiaeturer  disclosed  that  foreign  hair  ia  rarely', 
if  ever,  disinfected  prior  to  proeesjHng,  and  that  eubazwoue  anthrax  tad 

--often  occurred-aaot^-tba-uorkers.  This  leas  verjc- interesting,  hut  v  -  \ _ 

bacterinlogLeal  studies  aade  by  Bau  (19)  for  a  dissertation  gEire  the 
surprisine  and  inforoative  result  that  23^  of  all  saiq>les  of  ssterial 
contained  anthrax  spores.  Sixteen  of  27  sables  of  Chinese  gi'Hi  hair 
tfsre  positive  (609(),  3  of  12  (2S()  froa  Iraq  and  2  of  8  (25)^)  fron 
Korocoo*  Of  19  ea^filee  of  South  Asarlcan  goat  hair.  1  Mte  positive,  as 
Mia  1  saaple  of  wool  anong  8  from  Pakistan.  Ho  antitrax  spores  were  found 
in  raw  nateriala  from  Kongolla,  South  Africa,  Algeria  and  Italy. 

This  investigation  shows  the  iaqwrtanoe  of  measures  for  the  control 
of  anthrax  in  the  industries  dnich  process  hair  and  wool.  The  danger 
does  not  only  exist  in  Goeppingen  County,  where  these  signs  are  most 
evld«it;  time  and  again  anthrax  carbuncles  crop  up  among  the  workers  of 
such  ostebllshaents,  as  tAs  tiie  case  in  August  1936,  involving  a  carpet 
factory  in  'ieil-der-Stadt.  As  early  as  1909,  five  farms  in  Kirchheim 
County  reported  anthrax  .after  their  osadows  and  fields  had  bewi  fertilised 
with  forel^a  wool  by-products  and  torse  hair.  One  farm  at  Bartenbach 
(Goeppingmi)  lost  2  toad  of  cattle  in  October  1955;  it  was  foiuid  that 
a  nearby  nursery  had  obtained  hairy  fertilizer  from  a  horse  hair 
spinning  nlll  at  Mannheim.  Anthrax  spores  probably  had  been  watoed  on 
the  pastures  of  the  affected  faraer  by  rain  water. 

In  England  such  happenings  have  been  prevented  for  some  time  by 
routing  of  all  impojrted  animal  hair  through  Liverpool  and  immediate  dis¬ 
infection  thc>reat.  This  is  done  by  vacuum-steam  disinfection  with 
formaldehyde-mater  steam.  1  do  not  know  ubetber  similar  steps  are  takm 
at  Hamburg  and  Bremen,  but  it  seaui  that  ik>  adequate  measures  are  in 
effect  in  Gersmny  idiich  would  protect  itan  and  animal  against  infection 
with  anthrax. 

The  Ebersbach  finn  has  meanwhile  installed  its  own  dlslnTeetiini 
facility.  The  ent.ire  raw  materLal  is  sterilized  by  steam  at  105°C  and 
0.15  atvkoopheres  overpressure  on  a  slowly  moving  grato  for  AO  minutes. 
Quality  msy  .'uffer  when  the  hairs  become  curl;  or  yellow,  and  when  their 
elasticity  is  lost  due  to  brittleness  in  the  ends. 
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is  lang  as  ^  as&mres  are  tatesti  at  a  hl^  level}  tftts  it  tbe  Iseat 
usthod  of  e^^roUiog  tbe  dlmasej  tM  #^Lnfee^ea  faollit;; 

eaa  huidle  the  entire  voluaa  of  foreign  B&terial. 

As  the  epid^ologleal  ev^ts  of  19$6  aM  I957  fsrtillsati^ 

with  hair  i^-produets  Srom  this  2im  has  created  a  feaas  of  anthrax  la 
:^ersbaeh}  Qoep^ngan  Counter}  idiidh  tdll  lead  to  nw  ootbrealts  of 
anthrax  in  future v  einee  the  dieeeeinated  import  aaierial  M^ot  verf. 

be  aad^  haraless. 

c)  FordLga  f^s. 

It  is  difficult  to  deterdne  the  nuaher  of  cases  attributable  U> 
infection  td.th  foreign  euf^leaeiital  feeds.  22  Msee  were  reported  la 
hfuertteaberg  during  1925-1951«  in  which  anthrax  had  occtittmI  after 
feeding  of  inerted  fodder. 

In  1927  a  pig  died  in  Stuttgart^HohenhelB  after  eoarasptlett  of 
Argwittlne  seat  sieal;  in  1934  three  head  of  cattle  free  a  Cam  ia 
Adelaannefeldvo  (Aal«a)  wei'e  reported  to  have  eaqpired  after  fe4MF.4  mi 
linseed  cake  weal.  Since  suspected  eases  usuallj  cannot  be  oodfireed 
b7  oacteilologlcsl  studies,  It  is  possible  that  a  nonber  of  un«q)lalned 
cases  of  anthrax  are  attributed  to  thle  eauee. 

Since  1949  the  Wuerttesherg  State  Vsterinarj  Inqieetion  Serwiee  has 
examined  25  samples  of  imported  oil  cakes,  anlml  meal,  fish  meal,  fine 
■eel  end  sLoilar  feed  mixtures.  Anthrax  could  not  be  demonstrated  either 
culturalljr  or  in  animal  tests.  It  must  be  reswabered,  however,  that 
methods  in  use  heretofore  did  not  guarantee  positive  diagnosis.  For  in 
1949,  ^<n  anthrax  occurred  in  various  places  throu^iout  the  state, 
especially  in  Aalen  County  (see  P3ate  IV),  idiieh  was  definiteCLy  ascribed 
to  the  feeding  of  foreign  oil  cakes,  ant^ax  q>ores  oould  not  be 
doBonatratad  in  this  fbddsr.  llinaty  tons,  of  Italisn  oil  cakes  had  bsMI 
imported  at  the  tlom  and  were  distributed  throu^  agricultural  assoda- 
tlons.  Shortly  therecifter  the  Incidence  of  anttnax  rose,  involving  9 
head  in  Uuerttemberg  slone,  uid  13  in  Hessen  (aee  Piste  I).  Investigh'* 
ticms  disclosed  that  the  oil  cake  had  be«  mde  of  Brasaica  and  riiowed 
heavy  contaminstioa  witb  animal  hairs.  These  had  adtered  to  the  fbdder 
during  marine  transport  in  close  contact  with  dried  dcins.  ^xee 
oil  cakes  were  stored  throughout  the  state,  their  eolleetlMi  and 
destruction  was  quite  eusbersome.  CoapensatiMi  of  purchamrs  was  an 
additicH9sl  eo^)lieatlon. 

Althou^  tills  is  the  Muy  recent  case  in  which  anthrax  was  intro¬ 
duced  with  a  si^^iplsmental  feed,  eautlMi  is  indicated  t«p  the  future, 
since  this  manner  of  Infectim  is  aleays  possible.  ^i»e  Uisre  are  no 
guarantees  that  would  assure  the  t^rglMiie  processing  of  sudi  feeds,  it 
is  l^Mrtant  that  the  contamination  of  foreign  feeds  be  discovered. 


Ho  oorrolation  ms  establisb^  bstween  the  asotiot  of  mat  mal, 
horn  sml  and  fi^  mal  i^rt^  into  ^raa&jr^  and  th«  in^dmea  of 
ftntteax  in  ^ertteaberg. 

d)  AEdml  burial  grotmds  and  cadaver  praoeaeing  plants. 

Altbou^  Boat  outbreaks  of  ant^ax  are  traced  to  foreign  raw 
mterialsi  m  met  not  forget  that  so^^s  of  Infsetim  «d.st  idthin 
borders.  Bowadays  aniaala  afflicted  with  anthrax  be  alaui^terad  osl;^ 
In  aae^idonal  msesj  hardly  aaj  spares  esca^^  destruetlm  Igr  the  mttod 
of  deemtaadnation  In  oirre^  use.  Coi^tions  won  dlff«rmt  in  the  past < 
^Cadavers  turned' over  in  tlw  flayer  were  id.thdraMa'~frbB~tbi~  trade  and~k«^t 
apart  froa  other  susceptible  animls;  processing  of  cadavers  in  the 
nayer‘8  yard  ms  not  aimd  at  total  deatruetion  of  orpuims,  however. 

Until  recency,  cases  of  enthrsoc  have  been  traced  to  fodler  grown  on 
one-tim  animl  burial  grounds.  In  1955-1957  one  fara  in  Harlastofm 
(Wangen)  reported  suothrax  in  1  borse>  1  bull,  3  cows,  1  bog  and  1  eat 
after  the  livestock  had  been  fed  hay  grown  an  old  burial  pit.  In  1952 
a  cow  suecun&ed  under  sioilar  cimiastiwees  in  Fiehtmberg  (ftidcneng), 
althcu^  tlw  last  anthracic  cadaver  had  been  buried  there  mre  than  30 
years  ago.  Similar  cases  occurred  in  1925  and  1931  <it  Flein  (Heilbronn}, 
in  1930  at  Heselwangen  (BrUlugeu),  where  In  the  course  of  3  years  five 
cases  of  anthrax  were  attributed  to  an  old  burial  ground. 

As  a  rule  the  various  coanunitiea  have  no  record  of  past  burial 
grounds  and  frequently  uae  then  in  faming  or  o<mstructiont  instead  of 
fencing  then  In  suod  planting  trees.  This  situation  continues  to  lead  to 
nysterious  cases  of  anthrax,  either  by  procuremmt  of  feed  containing 
spores  or  by  excavation  of  soil  infected  with  an  anthracic  cadaver  and 
dlsseninatlon  of  spore  naterial  in  this  nanner. 

duch  soil  infections  are  easily  brou^t  about  with  old  mthixis  6f~ 
cadaver  ellnination  in  flaying  yards  or  on  separate  cosnsmity  burial 
grounds  (20).  Flaying  of  cadavers  was  the  general  cusims}  renoval  of 
cattle  ai^  horse  hides  was  considered  dangerous,  while  the  flaying  of 
antbradc  sheep  ms  deeoMd  (|alte  haraiLess.  nse  itm«r  surface  of  Uie 
sking  as  well  as  the  eiqwsed  areas  of  the  subeutis  and  wuseulature  were 
peroeated  with  anthrax  bacilli;  adequate  taunldLty,  warath  and  access  to 
the  atmsphere  enable  the  q>ores  to  develop.  Tbs  spores  have  shosn 
apparently  unliadted  viability  —  at  least  whoa  dried  on  silk  threads  — 
while  vegetative  cells  in  the  closed  aniaal  cadaver  are  (|iiekly  killed 
by  putrefaction.  It  is  certain  that  very  large  nusbers  of  anthrax 
apores  were  left  in  burial  pits.  It  is  interesting  to  note  that 
’'anthrax  my  disappear  fron  regions  and  localities  where  it  has  been 
endssic  Ibr  asny  years"  (21).  It  is  possible  that  spores  do  not  reasin 
viable  indefinitely  in  the  soil  and  do  gendnate;  the  bacilli  can  tlwa 
be  destrd’sd  by  antagonists  (antibiotic  effect).  Spores  of  the  anthrax 
bacillus  aay  romain  viable  in  the  soil  for  prolonged  periods;  the 
duration  of  such  soil  eontaal nation  is  not  entirely  unllaited. 
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Si^s  the  cl07@r  Caonstactt,  the  last  aatabUibiMat  oi  kloci 
in  lAtertteaber,  ms  elosed  oa  31  Har(^  1920*  this  prohlsa  is  m  iMfst* 
aeuie«  reaeval  of  animl  ee 'Users  ms  rsgalsted  ^  aa  erdiaanm  ef 
the  M^oal  College  dated  26  April  1918*  Based  oa  tte  ilsTing  ^e  of 
31  Jaauai?  191?>  the  state's  atanatnitles  are  assigned  the  foUcndjag  five 
asial  mdaTsr  prccessiag  plants i  Sulsdorf*  liadLasaesssB*  brews sthrt^ 
Horh  aod  Bibera^.  (Uerttenberg  Uid  thus  taken  aMTOrse  mdeh  oeasti- 
tat«l  a  aajor  admnce  in  the  oonbrol  of  anlml  dlMSMS.  Tb  stead? 
decline  In  the  aanml  in^dmce  of  a^hrax  anast  oertaial?  he  eredltwt  to 
this  fact.  Before  that  tiaei  eveiy  euMusit?  was  ^Ifid  to  fhrsl^  a 
puhlio  cadaver  burial  plot*  ae  preMribed  the_ria?li^  Im-OfX?  Jt»e 
1*911*  tmless  a  flajrli^  faoilit?  see  iMated  wlt^  a  radiue  of  50  ka. 

A  eeparate  eeetion  was  reserved  for  axdasls  Infected  tdb  or  eaepeeted  of 
antlffax.  nte  law  pendtted  Iwirlal  as  a  ae^od  of  oliainatlon*  provided 
a  hi^  ground^water  level  did  not  prevaat  this*  in  addition  to  neutrali¬ 
sation  bf  intenee  heat  w  bf  eheaical  aaene.  SiiMe  the  ead  of  1918*  all 
five  anlasl  rendering  plants  have  be^ae  operatinial  in  Viuertteaborg. 
nte  cadaver  raaoval  law  of  1  Febiuar?  1939  provides  fhr  treatanat  with 
intenee  heat  in  order  to  kill  pattwgene  of  trsnaadseible  diseases  and  to 
procure  products  of  eeonoaic  value.  This  i^ppUee  to  all  eadavere  with 
the  exception  of  those  Ueted  in  paragrafdt  4  (doge*  piglets  lees  then 
6  weeks  old,  laabs  and  kids). 

The  cadaver  removal  faelUtlea  of  Wuerttaeberg  reverted  to  state 
control  on  1  Septsaber  1921.  Their  total  turnover  in  1924  was  3*000 
large  and  medlua  cadavers*  of  tdileh  lOSt  were  diseased  anlaals. 

e)  Faras  with  high  incidences  of  anthrax*  and  legal  regulatiims 
for  its  control. 

laproper  elialnation  of  anthracic  cadavers,  emargene?  slaughter 
of  anlaals  suspected  of  or  infected  with  anthrax*  and  violation  of  svaa 
the  soct  prlaitlve  requisites  of  disinfection  have  in  the  pest  produced 
sources  of  infection  in  a  stable  or  shop  that  later  claiasd  additional 
victias. 

Thus*  for  exai^ple,  one  fam  at  Doerrwieiiiewim  (Kocnsalsau)  reported 
5  fatalities  due  to  anthrax  within  a  few  ^sars*  after  2  antbraeie  anlaals 
had  been  slsu^tered  In  the  seas  stall  in  1931.  A  fane  in  the  village 
of  Wend^eh'^  (bttenhurg)  was  long  considered  a  focus  of  enbrax. 
Investigatlcms  disclosed  that  a  nuabar  of  cedavsra  had  been  bailed 
nearby  during  Napoleon's  cemikigns.  That  these  really  were  the  cause  of 
outbreaks  eeeas  rather  unUkeiy  in  view  of  the  span  of  150  years*  but 
this  esse  d«;:anstrate8  how  far  in  the  past  one  aust  ocotslonally  eeartdi 
for  clues  to  new  infections.  In  the  spring  of  1956  a  cow  ocntraeted 
enUnrax  in  Kj.slingen  (Goepjdngen) .  Tte  seardx  for  Ita  ouiee  was  un- 
suceeasfUl  until  m  old  butter  recalled  that  the  stall  had  been  used  as 
an  eaergency  slaughter  house  la  the  past.  Flood  water  of  the  Fils  river 
had  recently  entered  the  baseaent  and  had  inundated  turnips  stored  there. 
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It  is  ^ssible  that  sjKtrs  mtsrlal  had  baas  imahad  oi^o  tha  turttipa  fras 
o^cks  at^  oreideas.  A^tioaal  fod  of  anthrax  ara  ibuid  in  fania  near 
Bsehaeh  (Bavenshurg),  Ellanbarg  (Aal^)  and  Harbreehtli^aa  (Haldeabaia) . 

slitte  pradsa  robsa  have  be«  isaa^  in  the  aniaal  dseaM  laa  of 
26  June  1909  and  its  J.iipTaaentati<Ma  Inatn^dona  (22/23)  for  aeti^  la 
tile  case  of  a|)isootieo,  ttore  la  no  <kn%ar  ttet  amt  sources  of  lafectiim 
can  be  eraatad  is  dsdlar  Inatascas. 


- li  ia  Teiy-  iagwrtant  that  no  «» -except  ^^terilaarlana  dis%eb  -  - 

cadarers  infected  idth  anthrax  or  sjn^toaatie  anthrax,  as  required  by 
law,  and  that  anlaale  infected  dth  or  suspected  of  anthrax  ara  not 
aaerifioed  (par.  98,  99»  106).  Cadavers  aaist  be  setmred;  f.  tying  is 
prohibited  (par.  9$,  ioi/II)«  Milk,  hair,  wool,  cadavers  and 
cadaver  parts  (smit,  skins,  blood,  entrails,  horns,  toovas,  ate.)  anst 
be  ellsdnated  safely  (par.  100,  101).  Stables  and  stalls  eust  be  diBin> 
factad;  parsons  in  contact  with  cadavers  or  sick  aninals  oust  also 
subait  to  dLsinfeetion  (par.  105). 


kOien  the  danger  of  an  episootic  Is  acute,  the  police  oay  order 
iiMunisatlon  of  aninals  ausc^tlble  to  anthrax  (par.  104).  ^e  cattle 
of  faras  on  tiiich  anthrax  had  appeared  idtiiin  tto  past  2  weeks  saist  be 
subjected  to  Sobernhain's  inoculation  (passive  and  active  ianunisation) , 
those  of  other  eisluigered  faros  to  Pasteur's  active  isaaunlsation.  these 
methods  have  been  very  effective  in  Wuerttemberg  for  nearly  50  years  in 
all  thos^  cases  where  no  other  control  oeasiures  were  feasible.  Even 
befor?  Vwld  War  I,  the  livestock  of  entire  comninlties  was  successfully 
itnnmised\in  areas  where  bay  froa  flooded  aeadows  was  being  fed  to  cattle 


Sumnary 


.1 though  anthrax  caused  great  losses  among  cattle  in  Wuertteaberg 
prii.r  to  World  War  IJL,  liqx>rtanee  has  abated  since  the  beginning  of 
the  1930s.  -^Todayjfe^ raw  is  Halted  to  fod  in  Goeppingen  and 
Lodwigsburg  Countms,  and  to  isolated  cases  throu^mut  the  state. 


As  seen  espedally  well  in  the  Hurr  valley,  the  cosaunltles 
aituated  on  rivers  below  tannerira  w?"  '~*»d  W3r«p«»Ht-wiw».a<w4»i^ 

sludge  from  tamery  sewage  ,,jf)itl!S'"wM  carried  tovii3^giL4MMdows  and 
paistures  during  floods.  ^  Since  almost  no  anUirax-infeete^raw  rateriale 
have  been  processed  by  these  tanneriee  after  World  War  II,  >hl8  danger 
has  been  largely  eliminated.  The  construction  of  purification  plants 
at  Backnang,  Ebingen  and  Beutlingen,  as  well  as  river  bed  regulation, 
have  had  a  favorable  effect,  alt'xiu^.^^ese  awasures  cannot  always 
protect  man  and  braet  against  infectionT^Ho  method  has  be«3  found  to 
date  that  woujd  disinfect  hides  before  or  during  tanning  and  would 
deeontaidjiate  the  resultant  waste  w^ter  cheapl”  and  without  harmful 
effects . 


\ 

\ 

V 

At  aain  danger  threatens  frm  the  te^le  li]^tt£^  iMeh 

prseessee  torei^  animl  hair.  .Sinca  the  bs^-produets  ef  this  i^Ufitr  tu^ 
sold  as  fertiliser,  new  InfeetiTe  Is  ooid^imull^  brsu^t  eato 

arable  laM.  ‘nd.s  practice  must  be  stopp^^a^aU  costs  as  as  adecj^te 
disinfeetioa  of  the  raterial  eantwt  be  uarrent^  entira  i^^rt  of 
foreign  aaisal  h^rs  liiould  be  disinfsoted  eedLral^  after  rniloading,  as 
is  being  doM  in  &3glHid,  beeanse  eap^osee  trad»s  Uiat  daeontaianat.i<w 
during  processing  is  not  carried  mti  id.th  saffioient 


In  a^ti<si«  there  is  the  ^Un^r  of  Intro^eiBg  aathiw  in  arwiffi 
feeds,  as  sbotm  b^-lsolated  outbreaks. .  ^&ls~ausee-is  namljjrmmggerated;  ~ 
etiU,  the  bacterial  ormnt  ^ould  be  deterained  at  least  in  q>ot  tests, 
particularlsr  trh»  aninsl  a»al  and  bone  asal  froa  South  Aasrica,  South 


Africa  and  the  Near  East  are 


^Legislation  gorerning  episooties  has  effectively  dealt  tdih  tlw  danger 
of  dissMination  folloid.ng  such  outbreaks,  aided  by  cadaver  proeestdng 
plants  tdtich  have  been  operating  suecessfblly  for  40  year^  Since  anthrax 
apores  reatain  virulmt  for  extended  periods  under  favorabl^eoiulltions, 
the  negligent  Banner  in  whldi  auithracL  c  cadavers  were  dlsp(  sed  of  in  the 
past  eontiniies  to  be  a  natter  for  concern. 
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